The edge version of traditional first Zagreb index is known as first reformulated Zagreb index. In this paper, we analyze and compare various lower and upper bounds for the first reformulated Zagreb index and we propose new lower and upper bounds which are stronger than the existing and recent results [Appl. Math. Comp. 273 (2016) 16-20]. In addition, we prove that our bounds are superior in comparison with the other existing bounds.
Introduction
Throughout this paper, we consider finite connected undirected simple graphs. Let G be such a graph with n vertices and m edges. The degree of a vertex u is denoted by d (u) The first and second Zagreb indices are defined as (for instance, see [9] and references cited therein) ( ) [5] and references cited therein. In 2005, Li and Zheng [13] introduced the the generalized version of the first Zagreb index. For α ∈  and G be any graph, it satisfies ( ) In 2015, Fortula and Gutman [8] re-introduced the forgotten topological index:
.
Mathematical properties of the forgotten topological index is seen in [4, 8, 11, 19] . Miličević, Nikolić and Trinajstić [15] reformulated the first Zagreb index in terms of edge-degree instead of vertex-degree:
The first reformulated Zagreb index is simply the Zagreb index of its line graph L(G). The use of these descriptors in QSPR study was also discussed in their report [15] . In [6, 11, 12, 17, 20] , various properties, relations and bounds are also explored.
The inverse degree was first appeared through conjectures of the computer program Graffiti [7] denote by ID(G); with no isolated vertices defined by ( )
The inverse degree is a special case formula at 1
For the recent results of the inverse degree, see [3, 18] . In analogy, the inverse edge degree of a graph G with no isolated edges is defined by ( )
This paper is organized as follows. In Section 2, we give some preliminaries and basic definitions that will be used throughout the paper. In Sections 3 and 4, we present lower and upper bounds on the first reformulated Zagreb index ( )
M G respectively. Furthermore, (Refer Table 3 - Table 6 ) we showed that our bounds have the smallest deviation from the first reformulated Zagreb
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Preliminaries
As usual 1, 1 , n n P K − and n C denote a path, star and a cycle of order n, respectively. Let G and H be graphs. We denote the number of distinct subgraphs of the graph G which are isomorphic to H by ( ). GraphTea [1] is a software tool for graph problems with a focus on extracting information and visualization. It offers powerful ways to query or directly interact with properties of a particular instance of a graph problem. It is specially designed for the computational works on the topological indices.
To analyse and compare our results, we need to recall few classes of graphs:
• The wheel n W is join of the graphs 1 n C − and 1 .
Cr is obtained from the cycle n C by adjoining a pendant edge at each vertex of the cycle.
• The helm n H is obtained from the wheel graph 1 n W − by adjoining a pendant edge at each vertex of the cycle.
• The flower n Fl is obtained from the helm n H by joining each pendent vertex to the central vertex of the helm.
• 
Lower Bounds on the First Reformulated Zagreb Index
In 2012, Ilić and Zhou [11] proposed the following lower bound for ( ) 
Note that, the equality of (3.
4) holds if and only if G is regular. It is easy to see that, the inequality (3.2) can be obtained from (2.1) by using (3.4).
In analogy, one can propose a lower bound for
EM G using (3.5). But in 2012, De [6] obtained the following inequality. 
equality holds if and only if G is a regular.
In 2010, Zhou and Trinajstić [19] proposed the following inequality in the context of general sum connectivity. Lemma 3.5. Let G be a graph with 1 m ≥ edges. If
either equality holds if and only if d(u) + d(v) is a constant for any edge uv.
Note that, for α = 2 in Lemma 3.5 turns (3.5) as its special case. Also from Lemma 3.5, it is clear that the equality of (3.6) holds if and only if d(u) + d(v) is a constant for any edge uv: In addition, from [8] , it is easy to see that (3.2) and (3.6) are incomparable. Now, we are ready to present our lower bounds on ( )
EM G in terms of 
Since i w is non-negative, we assume that
The inequality (3.7) is obtained from the above inequality and equality (2.1) and the equality holds if and only if G is regular. Theorem 3.7. Let G be a simple graph with n vertices and m edges, then 
By fixing is finer than (3.10). Our next interest is to reduce the deviation for the lower bounds from the first reformulated Zagreb index. To achieve our goal, either we need to fit some good lower bounds for 
expanding the above inequality gives the required result with equality if and only if ( )
The computational results for connected graphs on n = 3 to 9 vertices and connected trees on n = 10 to 20 vertices are provided in Table 1 and Table 2 respectively. In the group one of the Table 1 and Table 2 , the first column represents the degree of the vertex n, the second column contains number of connected graphs (trees) on n vertices and the third one has the average value of the first Zagreb index ( ) 2 1 represent the average value of the upper bound, the standard deviation ( )
and the number of graphs with equality case. On comparison of the computational results in Table 1  and Table 2 
In analogy, Table 3 -Table 4 conclude that the lower bound (3.18) has the least deviation from ( ) 2 1 M G and so it is superior than the existing lower bounds. 
